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Introduction 
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Change Analysis Forestry Hazards Much more… 
LANDSAT 
(optical) 
Sentinel-1 
(SAR) 
Research Objective 
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http://www.esa.int/var/esa/storage/images/esa_multimedia/images/2014/01/
sentinel-1_radar_vision/13494392-1-eng-GB/Sentinel-1_radar_vision.jpg 
Seek through the potential of 
classifying the land using the SAR 
techniques (Intensity/Coherence) 
Study Area -Chiba- 
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Data Sets and Analytical Tools 
?Data Sets 
Sentinel-1 TOPSAR (C-band VV) 
? 9 Scenes (Mar. 13, Mar. 25, Apr. 18, May. 12, Jun. 5, Jul. 23, Aug. 
16, Sep. 9, Oct. 27) 
Vegetation Map (Reference Map) 
? National Survey on the Natural Environment (Ministry of 
Environment) 
Google Earth (Ground Truth) 
?Analytical Tools 
SNAP 2.0 beta 8 
IDRISI Selva 
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Overall Flowchart 
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Methodology 
Speckle Filter Terrain Flattening  (Slope Correction) 
Terrain Correction 
(Orthorectification) 
Intensity Preprocessing 
S1 IW mode 
Deburst Multilook 
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Methodology Intensity Preprocessing 
Without Speckle Filter Speckle Filtered 
(3?3 Lee Filter) 
Speckle 
Filter 
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Methodology Intensity Preprocessing 
Without Terrain Flattening Terrain Flattened 
Terrain Flattening  
(Slope Correction) 
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Methodology Coherence Processing 
Phase Coherence 
Seek the Coherence values 
for each land cover types 
to see if it is possible to 
delineate them 
SAR pairs of the same region to 
process InSAR 
(March 13th – March 25th 2015) 
Perpendicular Baseline: 89.92 m  
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Methodology 
Temporal Signature of classes 
+ 
Classification: 
Signature of each Classes 
Coherence vs. Intensity 
Classification 
Intensity 
Coherence 
Maximum Likelihood 
Fisher 
K Nearest Neighbor 
Kohenen Self Organizing Map 
Accuracy Assessment 
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Results Temporal Signature 
VV is sensitive to wind-
driven surface roughness 
(ocean). Similar occur in 
raining days on lakes 
Some classes shows 
characteristics simply by 
the high or low ?? 
Some shows the 
characteristics in its 
temporal trends 
Lake 
River 
Builtup_Flat 
Builtup 
Orchard 
Bare_Soil 
Shrub 
Paddy 
Crop 
Grass_Golf 
EBL DBL 
Coniferous 
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Results Coherence vs. Backscatter 
Coherence affected by: 
? Temporal Interval 
? Geometric (orbit errors) 
? Volumetric (vegetation) 
? Processing 
Intensity Data from March 13th 
Coherence from Mar. 13 - Mar.25  
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Results Mapping Results 
1. Maximum Likelihood 
2. Fisher 
3. K Nearest Neighbor 
4. Self Organizing Map 
Class Cover Type 
1 Water Bodies 
2 Built up 
3 Paddy Fields 
4 Crop Lands 
5 Grass-Shrub 
6 Bare Soil 
7 Coniferous 
8 E-Broadleaf 
9 D-Broadleaf 
Lake 
River 
Built up 
Built up Flat 
Paddy 
Crop 
Shrub 
Grass_Golf 
Bare Soil 
Orchard 
Coniferous 
E-Broadleaf 
D-Broadleaf 
Overall Accuracy: 
1. 71.54 % 
2. 60.36 % 
3. 66.73 % 
4. 66.31 % 
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Results Mapping Results (Accuracy) 
P-Accuracy MAXLIKE FISHER KNN SOM 
Water 84.78 82.61 89.13 91.3 
Built up 78.98 72.73 88.07 93.18 
Paddy 89.39 83.33 82.58 90.53 
Crop 41.94 16.13 8.06 40.32 
Grass-Shrub 65.56 40 66.67 34.44 
Bare-Soil 53.85 38.46 0 65.38 
Coniferous 55.84 45.45 72.73 36.26 
EBL 77.27 56.82 61.36 18.18 
DBL 58.45 47.49 49.32 52.97 
U-Accuracy MAXLIKE FISHER KNN SOM 
Water 90.7 92.68 97.62 82.35 
Built up 86.87 81.01 84.24 76.28 
Paddy 97.12 98.65 99.09 91.92 
Crop 56.52 18.52 38.46 28.74 
Grass-Shrub 70.24 49.32 70.59 65.96 
Bare-Soil 25.45 20 0 13.6 
Coniferous 43.43 40.7 36.6 71.74 
EBL 32.38 16.23 18.37 23.53 
DBL 75.74 63.03 71.52 75.82 
Classification Status MAXLIKE FISHER KNN SOM 
Water Under Under Under Over 
Built up Under Under Over Over 
Paddy Under Under Under Under 
Crop Under Under Under Over 
Grass-Shrub Under Under Under Under 
Bare-Soil Over Over Over 
Coniferous Over Over Over Under 
EBL Over Over Over Under 
DBL Under Under Under Under 
Summary and Future Works 
? Single Data may be difficult to discriminate 
? We are looking at the backscattering property and not spectral signatures 
? Temporal data could pick up the characteristics of land cover classes 
? Paddy fields (change), Builtup (no change), water (no change) 
? Coherence shows some discrimination 
? It shows the degree of phase correlation 
? Temporal data sets classifies better (Overall 38 % ?) 
? Combining coherence could delineate some classes 
? Fusing optical/co-polarized data will be process in future works 
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